Attention-deficit/hyperactivity disorder (ADHD) is the second most common psychiatric disorder of childhood. 1 The 2010 Global Burden of Disease Study found that worldwide point prevalence rates of childhood ADHD were 2.2% in males and 0.7% in females. 2 However, the diagnosis rates of and treatment approaches to ADHD vary worldwide, which feeds some of the uncertainties that have become a hallmark of the management of ADHD.
ADHD presents with persistent and impairing symptoms of inattention, hyperactivity, and impulsivity. Children with ADHD can be negatively labelled or treated differently at school and at home, as they struggle to concentrate, sit still, and think before acting, which can make learning and functioning in a typical classroom environment challenging. Furthermore, social interactions can be difficult, leading to rejection by peers 3 and an often strained relationship with parents. 4 In combination, these factors can create secondary adversities, such as greater risk of poor school attainment and exclusion, misuse of substances, and involvement with the criminal justice system ( fig 1⇓) . [5] [6] [7] [8] ADHD is a disorder that attracts considerable debate and controversy. Data indicate that in some areas overdiagnosis is a problem, 9 with concerns about the misuse of psychostimulants raised within the healthcare profession and elsewhere. However, the negative impact of unrecognised and untreated symptoms of severe ADHD must not be underestimated for children and their families. Both behavioural interventions and drugs improve outcomes compared with no intervention, although the functioning of affected children in the long term remains below that of their age and demographically matched peers. 7 This review aims to provide an evidence based overview of the assessment and management of ADHD for clinicians. We also discuss some of the driving factors that may be behind the conflicting picture produced in the academic literature and popular science about ADHD, although a comprehensive assessment of these issues is beyond the scope of this review.
What causes it?
ADHD is due to both heritable and non-heritable factors. 10 Twin studies indicate a high heritability, of around 70-80%. 11 ADHD is associated with several genes, some of which are common to other psychiatric disorders 12 ; the genes are linked to dopaminergic and serotonergic pathways. Further associations with ADHD include maternal alcohol and substance misuse during pregnancy, low birth weight, prematurity, nutritional deficiencies, exposure to environmental toxins, and early psychosocial adversity. 10 
What are the current debates and controversies surrounding ADHD?
The diagnosis and treatment of ADHD have caused debate in many arenas, including within health and education professions, [13] [14] [15] the media, and the general public. 16 Although the core symptoms of ADHD lie at one end of the normal distribution of behaviour, a major debate has taken place as to whether ADHD is actually a disorder, and, if it is a disorder, where the diagnostic cut-off lies. 15 17 However, it is noted that a large body of family, twin, and adoption studies converge to show that ADHD is highly heritable. 17 Twin studies have consistently shown that ADHD has a heritability of around 80% for monozygotic and 40% for dizygotic twins. 10 18-20 Some of the reasons for this conflicting picture include:
Variation in prevalence and treatment rates
The wide variation in reported global prevalence and treatment rates is of concern and has been described as precipitating a confidence crisis in psychiatric diagnosis. 21 22 This variation was highlighted by two studies from the United States and United Kingdom; both explored parent reported ADHD diagnosis "ever" made. The US study reported a 42% increase in ADHD diagnoses from 2003-11, with 8.8% having a current diagnosis of ADHD. 23 The UK study reported a prevalence of 1.7%, with
• Drugs can improve core symptoms, school performance, and peer relationships; choice and monitoring of treatment is best conducted in specialist clinics in collaboration with primary care
• The rates of diagnosis and prescriptions of drugs for the treatment of ADHD have increased sharply in certain parts of the world and need to be better understood
Sources and selection criteria
We searched PubMed for meta-analyses, systematic reviews, and randomised controlled trials on epidemiology and drug and non-drug treatments of ADHD published from January 2004 to December 2013 (and updated December 2014). We also read the national and international guidelines for ADHD by the National Institute for Health and Care Excellence, the European Guidelines for Hyperkinetic Disorders, the American Academy of Pediatrics, and the American Academy of Child and Adolescent Psychiatry. Further landmark studies were added, and we also sought additional expert opinion.
How patients were involved in the creation of this article
We sought accounts from children, adolescents, and young adults with ADHD and their parents on their experience of healthcare and include some of these accounts as part of this review to provide essential information on the perceptions of drugs and care. This review was changed as a result of child and parent feedback, with greater emphasis then placed on different treatments and more information given on different drugs, as these were common areas of uncertainty.
no evidence of an increase between 1999 and 2009. 1 24 Overall, 6.1% of children in the US receive drugs for ADHD, in contrast with an estimated 0.8% in the UK. 25 
Location
Over and under diagnosis and treatment in certain geographical and population groups are additional factors. This is illustrated by the Great Smoky Mountain longitudinal study in the US. To identify those with ADHD, 4500 children were screened and those with behavioural problems were interviewed and observed as well as parent and teacher reports collected. Overall, 3.4% of the children were found to have ADHD, although 7.3% were taking psychostimulants. 9 Interestingly, children living below the poverty line were less than half as likely to receive drugs.
Cultural expectations of behaviour
Current diagnostic frameworks for ADHD inevitably leave a subjective element, determining the degree to which functioning is affected. There is therefore a "zone of ambiguity" affecting diagnosis. 13 14 The judgment made by parents, teachers, and clinicians is influenced by cultural expectations of children's behaviour.
14 Recent debate has also raised the problem that psychostimulants in some countries or socioeconomic groups are being misused as cognitive enhancers for young people, for which there is some evidence in normal controls. [26] [27] [28] The clinician's role is to identify those children with a history of functional impairment as a result of attentional difficulties who might best benefit from drug treatment, balancing the benefits and potential side effects of drugs.
Classification
The two different diagnostic classification systems, the International Classification of Diseases (ICD) and the Diagnostic and Statistical Manual of Mental Disorders (DSM), may contribute to the variation in prevalence rates. This is because they each use different terms and diagnostic criteria for ADHD. When the criteria change, as in the recent move from DSM-IV to DSM-5, the changes can make comparisons between studies difficult. 14 24 29 The DSM is used mainly in North America and is also used internationally for research, whereas the ICD-10 is mostly used in clinical contexts outside the USA. DSM-5 utilises the term "ADHD" and has made several changes to the classification of the disorder when compared to its predecessor, whereas the ICD-10 does not use ADHD but the term "hyperkinetic disorder," which is equivalent to severe ADHD. International efforts are attempting to unify the main diagnostic categories across these two classification systems.
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Involvement of industry
Financial interests and constraints can contribute to the complex interplay of factors. The pharmaceutical industry is reported to have influenced the current diagnostic inflation. 21 22 In addition, many researchers and patient support groups, as well as 37% of websites about ADHD, have received ADHD related grants from the pharmaceutical industry. 31 32 In the USA, drugs for ADHD are heavily advertised, and pharmaceutical companies are allowed to advertise directly to potential consumers and teachers, which can also influence consumption rates. 33 Limited access to behavioural and psychological treatments may sway doctors and patients towards using drugs earlier in the ADHD management pathway. Furthermore, some health insurance policies require a diagnosis to be present for any reimbursement of treatment.
14
Strength of the evidence base
There is a paucity of good quality experimental data on drug treatments from which to draw firm conclusions. This problem is not specific to ADHD and affects many decisions about drugs across child psychiatry, reflecting the difficulty in both securing funding and studying child populations under ideal experimental conditions. 34 Therefore areas that would benefit from a stronger evidence base include the natural progression of ADHD and numerous questions around drug treatments, including long term effects, those subgroups most likely to benefit from treatment, and longitudinal outcomes of those receiving drugs compared with other treatments. 35 For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe
How is it assessed and diagnosed?
Making the diagnosis
Countries differ on their guidelines when stipulating who is allowed to make an ADHD diagnosis, with many countries, such as the USA and the Netherlands, having primary care physicians making the diagnosis, and other countries, such as the UK, having a paediatrician or child psychiatrist confirm a suspected diagnosis of ADHD. 36 37 The three core symptoms of ADHD are inattention, hyperactivity, and impulsivity. In combination these symptoms most often manifest as children struggling with schoolwork and being disorganised. Such children are often described as "constantly on the go" and have poor awareness of danger. Social interactions can be problematic because of the high level of activity, reduced awareness of others' space, impulsivity, and inability to sustain play or a conversation for longer than a few minutes. Children are susceptible to bullying or are easily encouraged to do "silly" things that get them into trouble. Parents, especially mothers, often feel blamed for their child's behaviour, which can lead either to a reluctance to approach a doctor for help or to an eagerness to seek a diagnosis. [38] [39] [40] The children may overhear negative comments, such as being described as "the most difficult" or the "worst behaved," and this can potentially impact on self esteem ( fig 2⇓) .
It is important at this stage to rule out common disorders that can lead to similar presentations, such as problems with sleep, hearing, and vision. Behavioural problems should be of a severity to cause significant stress and disruption at home and in the classroom. If other causes are ruled out and the problems persist with moderate impairment, referral to specialist services for a diagnosis is recommended. Younger children, more commonly boys, can present with difficulties at school and, in extremis, school exclusion, 6 whereas girls have more attentional difficulties and ADHD can often remain undiagnosed until later when academic demands become greater. A referral to secondary care will be greatly aided by additional multidisciplinary reports-for example, from professionals working within the education sector, such as teachers, educational psychologists, and pastoral support staff. 36 41 Referral to a parenting course can be made for the parents of children aged less than 11 years awaiting specialist assessment. Professionals recommending a parenting course need to be mindful of implying that parents have poor parenting skills. They should instead stress that children with these difficulties often benefit from more intensive parenting.
Box 1 highlights the DSM-5 criteria for a diagnosis of ADHD. A thorough history and examination are essential to determine the correct diagnosis and assess commonly associated conditions and comorbidities (box 2).
In addition to questions on core symptoms using diagnostic criteria, the clinical interview should include:
• Presenting problems, history of difficulties, and current functioning. It should consider the children's experiences of their symptoms and include general questions around risk taking
• Pregnancy, birth history, and history of early neurodevelopment (milestones, language, attachment, sleep, feeding problems, early temperament, social-communication development)
• Medical history (tics, epilepsy, cardiac symptoms, gross and fine motor skills, vision, and hearing), drug history, and family medical history, especially cardiac, such as sudden death below 40 years or death associated with exercise
• Assessment of the level of global impairment at school, at home, and in a social context (a well validated tool for this is the Children's Global Assessment Scale) 54 Standardised questionnaires are widely used in the assessment and management of ADHD (see 
How is ADHD treated?
The management of children with ADHD has to take place within a full understanding of the severity of their current difficulties, their socio-emotional needs, family circumstances, and educational environment. 36 47 In view of the lifelong trajectory of children with severe impairments, the role and timing of drugs at different ages will need to be considered. For example, children being managed with behavioural and family strategies may be additionally supported by the use of drugs at key periods of transition or other stressors. Importantly, the management of ADHD in some families can potentially be complicated by undiagnosed and untreated ADHD in the parents. 25 Many supports available to families increasingly lie within education, social services, and the voluntary sector or the community, as well as in the healthcare setting.
Although the broad framework of assessment across the globe is relatively consistent for ADHD, countries do vary in the degree to which psychosocial interventions are prioritised compared with drug interventions, for reasons described above. The ADHD guidelines in the UK, which are broadly similar to the European and US guidelines recommend parent training programmes and behavioural strategies. 36 For severe ADHD, it is recommended that drugs should be offered alongside psychosocial interventions in children who are 6 years and older. 36 47 The recommended investigations when starting drugs are:
• Physical examination-a cardiac examination to exclude any obvious abnormalities. Baseline pulse, blood pressure, height, and weight should be recorded
• Tests-electrocardiography only if there is a medical or family history of serious cardiac disease, a history of sudden death in young family members, or abnormal findings on cardiac examination. Blood tests are not routinely recommended
Psychosocial interventions for ADHD
The evidence base for many psychosocial interventions such as parent training, social skills training, cognitive training, or specific classroom interventions is limited. [55] [56] [57] [58] [59] Findings from a systematic review and meta-analysis in 2013 of randomised controlled trials of non-drug treatments for ADHD found no evidence for the efficacy of behavioural interventions involving children, parents, or teachers on core ADHD symptoms when using blinded assessors. There was evidence for a small but significant effect of behavioural interventions when studies used non-blinded assessors such as parents. 55 In considering the long term role of behavioural interventions compared with drugs, the Multimodal Treatment study of children with ADHD (MTA) is the largest randomised clinical trial, with eight years' follow-up. 7 The behavioural treatment Box 1 DSM-5 diagnostic criteria for ADHD 87 Six or more symptoms from each category are required for a diagnosis
Inattention
• Makes careless mistakes
• Has difficulty sustaining attention in tasks or play activities
• Does not seem to listen when spoken to directly
• Does not follow through on instructions and fails to finish homework
• Has trouble organising tasks and activities
• Avoids tasks that require sustained mental effort
• Loses things necessary for tasks or activities
• Easily distracted
• Forgetful
Hyperactivity and impulsivity
• Fidgets with hands or feet or squirms in seat
• Leaves seat in situations where remaining seated is expected
• Runs about or climbs excessively in situations where these are inappropriate
• Has difficulty playing or engaging in leisure activities quietly
• Talks excessively
• "On the go" or often acts as if "driven by a motor"
• Has difficulty waiting turns
• Blurts out answers before a question has been completed
• Interrupts or intrudes on others
Symptoms are
• Present for at least six months
• Presenting before age 12 years (if ≥17 years, only five symptoms in each category are required for a diagnosis)
• Present in at least two settings (for example, at school, at home, with friends, or in other activities) and symptoms interfere with quality of social or school functioning
• Maladaptive and inconsistent with developmental level
• Cannot be better explained by another mental disorder studied was extensive and included parent, child, and school based elements. The drug arm consisted of tightly titrated treatment regimens. After 14 months of treatment, core ADHD symptoms were better in the drug arm than both behavioural treatment and routine community care. The combined treatment of behavioural intervention and drugs did not yield significantly greater benefits, but provided some advantages for non-ADHD symptoms such as social interactions and internalising symptoms. After 14 months the study became a naturalistic observation. At 24 months (10 months after trial completion) those children who had received a combination of drugs and behavioural management needed significantly lower drug doses. 60 At the eight year follow-up, however, the treatment groups did not differ on measures, including school attainment, criminal arrests, admissions to hospital for psychiatric disorders, or other relevant outcomes. 7 The strongest positive predictor of long term outcome was behavioural and sociodemographic advantage and having a good response to any treatment.
Psychosocial interventions have, however, been shown to play an important role in the longer term management and treatment of comorbidities associated with ADHD, which can lead to improved overall functioning of children by improving their self esteem and peer and family relationships and making it easier for them to access the school curriculum. 59 
Parent training for ADHD
Many parents report benefits from parent training, although a meta-analysis and Cochrane review have highlighted how its evidence base remains poor. 55 57 In the UK, however, NICE guidelines recommend it as a first line treatment for children aged 3 to 11 years. 36 Parent training, as for example in the New Forest Parenting programme 61 (ADHD focused) and the Incredible Years programme (broad behavioural focus), includes psycho-education and techniques for managing challenging behaviours. 57 62 The training is usually group based and emphasises three areas 63 
:
Focus on making wanted behaviours explicit-This can be through praise and reward rather than through criticising unwanted behaviour, such as telling children to sit down instead of shouting at them to stop being naughty, and by ignoring screaming and tantrums. A more positive relationship can be promoted through activities such as play.
Making a clear set of rules for the family-The rules should be explicit, succinct, and consistently enforced by parents. Disobedience and aggression need to be firmly and calmly dealt with-for example, by temporarily removing children from a situation.
Anticipating potentially difficult times of the day-In the context of busy family life, this entails proactively placing structure, distraction, or different activities at these times-for example, during key transitions, such as when returning home from school.
Social skills training
Social skills training includes learning appropriate verbal and non-verbal communication in social situations, understanding how to share and take turns, listening, and recognising other people's emotions. A recent Cochrane review on social skills training for children aged 5-18 years with ADHD found no evidence for or against this type of training. 56 This may be because the deficit in children with ADHD is not in their social 
Box 2 Comorbidities and associated conditions in ADHD
Oppositional defiant disorder and conduct disorder
The defiant and aggressive behaviour that defines oppositional defiant disorder and the more severe conduct disorder, is highly comorbid with ADHD, 42 and distinguishing between the two disorders can be difficult as the impulsivity that comes with ADHD often makes children act aggressively. Careful teasing out of the core symptoms of ADHD will enable differentiation
Autism spectrum disorder
Estimations vary substantially but prevalence rates of 20-50% have been reported for children with ADHD also meeting criteria for autism spectrum disorder. 43 It is therefore essential to include screening questions such as how able is the child to appreciate another person's perspective
Tic disorders
Compared with controls, children with ADHD are at an increased risk of developing tic disorders 42 Poor motor coordination ADHD is often accompanied by delays in motor milestones, difficulties with writing, clumsiness, and poor performance in sports 44 
Specific learning difficulties
Dyslexia is commonly associated with ADHD. Reading comprehension is reduced in children with ADHD; linked to deficits in working memory 45 
Sleep disorders
Sleep disorders are commonly associated with ADHD and often overlooked. 46 It is important to determine whether there is a primary sleep disorder leading to problems with attention and concentration or whether the child has trouble settling to sleep because of ADHD. In the history it is also important to rule out obstructive sleep apnoea
Emotional disorders
Anxiety and depression are often concomitant with ADHD. 42 These symptoms may be related to ADHD or problems in interpersonal relationships
Early adversity
Prolonged disruption of relationships in early childhood can lead to attachment disorders. These may present as indiscriminate behaviours towards adults and peers and inattentive behaviours that resemble ADHD. 47 However, having an attachment disorder does not rule out ADHD. Children who have experienced extreme institutional deprivation, as in the case of the Romanian orphans, have both significantly increased levels of inattention and overactivity and disinhibited attachment. 48 It is unclear whether less extreme forms of deprivation are associated with ADHD 49 
Bipolar disorder
Controversial studies indicate a large overlap between bipolar disorder in children and ADHD, 50 51 with no consensus on treatment implications
Substance use disorder
ADHD is present in almost a quarter of adults with substance use disorder, 52 with patterns of misuse often starting in adolescence
Fetal alcohol syndrome
ADHD symptoms are seen in children with fetal alcohol syndrome and the hyperactivity symptoms often respond to ADHD drugs 53 knowledge but in acting on a thought or idea before thinking about the consequences of this behaviour.
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Cognitive training and cognitive behavioural therapy
Cognitive training involves the training of attention and working memory, which are often considered part of "executive function." A systematic review and meta-analysis of randomised controlled trials of cognitive training for ADHD symptoms found no evidence of efficacy when using "probably" blinded assessors. 55 Cognitive training was found to be effective when non-blinded assessors were used. For cognitive behavioural therapy (CBT), a review of the literature in 2010 found no studies indicating that CBT was helpful for ADHD symptoms in children. 58 However, evidence from a subsequent non-randomised controlled trial indicates that CBT may be helpful for adolescents with ADHD who are receiving drugs and have residual difficulties. 65 The effects were better for adolescents with comorbid anxiety and depression compared with those with comorbid conduct disorder or oppositional defiant disorder.
Classroom interventions
In traditional educational settings, children with ADHD can struggle to control their behaviour, achieve academically, and manage peer relationships. 64 There is some evidence for the positive effects of school based intervention, although contextual factors and the perceptions of students and staff play an important role. 66 Advice for teachers has been shown to be useful in managing children with ADHD, delivered, for example, in leaflets, with significant positive effects on attitudes and behaviour but not on attainment. 67 Examples of effective classroom strategies include giving pupils a choice of two or more concurrently presented classroom activities, 67 sitting pupils near teachers so that they can be prompted if attention wanders, breaking down tasks and instructions, 64 and using immediate rewards (stickers or points) for wanted behaviour and mild penalties when "off task." 68 Teachers find using daily report cards, which enhance teacher-parent collaboration, a useful intervention. 66 A further study has shown how certain types of movement, for example sitting on an activity ball, can actually assist in focusing a child's attention, contrary to concerns that such activity might exacerbate inattention. 69 There have been some positive academic effects with a class peer tutoring system. 70 There is no evidence that classroom social skills training helps peer interactions for those with ADHD, 56 but peer mediated resolution of conflicts has been associated with school-wide reductions in playground violence and negative interactions. 71 Class-wide interventions-for example, to reduce distraction-are probably the least stigmatising to implement. 66 
Dietary advice
The importance of a healthy, balanced diet and regular exercise needs to be emphasised for all children, including those with ADHD. If there is a history suggesting the negative influence of certain foods then a food diary can help to determine these links. In the UK, NICE recommends that when certain foods are linked with difficult behaviour then specific elimination diets should be jointly managed by a dietician and the treating specialist. 36 A randomised controlled trial using non-blinded assessors (parents) suggests that a "restricted elimination diet," whereby the diet was reduced to a few basic foods and then gradually broadened to assess other foods, found a dramatic reduction in ADHD symptoms in children not receiving drugs. 72 However, a subsequent systematic review and meta-analysis of randomised controlled trials using blinded assessors found insufficient evidence for the efficacy of restricted elimination diets, 55 although the exclusion of artificial food colourants had a moderate positive effect on ADHD symptoms. The authors commented that children in both the restricted elimination diet and the artificial food colour exclusion trials were often preselected on the basis of sensitivity to certain food types, so the positive results may be applicable only to children with suspected food sensitivities. 55 The use of free fatty acid supplementation can benefit some children with ADHD, as supported by the same meta-analysis of randomised controlled trials, with an effect size around 0.3, which is significant but small compared with drugs, which can have effect sizes of 0.7-1.0. 55 We have summarised the evidence for non-drug treatment for ADHD in table 1⇓.
Drugs
Drugs can improve the three core symptoms of inattention, overactivity, and impulsivity, 36 and there is evidence from randomised controlled trials to support the use of drugs for symptomatic and functional improvement in the short term. As described above, children without ADHD treated with drugs also show improvements in attention and focus, 27 28 leading to drugs being considered performance enhancing rather than as specific treatment for the psychopathology of ADHD. 34 There are two main groups of clinically effective drugs for ADHD: psychostimulants, which increase available central dopamine and noradrenaline (for example, methylphenidate and dexamfetamine), and others, which include noradrenergic reuptake inhibitors (for example, atomoxetine). The choice of drug depends on the needs of the young person, formulation of the drug, ratio of immediate to extended release components, side effect profile, and cost (table 2⇓) .
A systematic review of randomised controlled trials provides evidence that psychostimulants and atomoxetine improve the core symptoms of ADHD and improve quality of life, although limitations of the studies for dexamphetamine and methylphenidate were noted. 73 Short and long acting formulations of methylphenidate have been found to be equally effective. 74 The overall effect size for methylphenidate is estimated at 1.0 75 and for atomoxetine at 0.7, 76 with other studies reporting a number needed to treat of 3 for methylphenidate (extended release) and 5 for atomoxetine. 74 A few studies have explored the experiences of children with ADHD receiving drugs-for example, one small study reported generally positive experiences of treatment. 36 The children described putting up with the "annoying" aspects of drugs in return for improved relationships with peers as a result of less disruptive behaviour. The more common adverse effects of drugs for ADHD are nausea, headaches, sleep problems, slight increases in heart rate and blood pressure, and decreased appetite with associated weight loss and reduction in height; more details are provided in box 3. 77 Although there is evidence that current and active psychostimulant treatment (of any duration) is associated with symptomatic and functional improvement, longer term follow-up studies were not able to show beneficial effects of stimulant use on ADHD symptoms and overall functioning in the longer term. 78 None of the studies accounted for the variable course of the disorder over childhood, drug adherence, and selection bias in treatment. 35 In light of the evidence on the effectiveness of drugs for ADHD, the choice to start treatment should primarily be considered in severe cases where impairment is demonstrable in multiple areas of the child's life. An honest discussion with parents and older children about the benefits and uncertainties of treatment and possible adverse effects is recommended.
Initiation, titration, and monitoring of drug treatment
When drug treatment for ADHD is initiated and monitored in secondary care by child psychiatrists or paediatricians, primary care professionals have an important role in alerting overseeing specialists to problems in the overall treatment plan, such as non-compliance, or in expediting a review of the current treatment plan if difficulties arise. NICE recommends (based on effectiveness, side effect profile, and cost) methylphenidate as first line treatment for severe ADHD, followed by atomoxetine and then dexamphetamine. 36 Initiation-Treatment regimens usually start with immediate release methylphenidate. 36 Once-daily doses, although more costly, may be more practical and less stigmatising, and as psychostimulants are controlled drugs some schools do not want to administer them. Different preparations of immediate release and extended release are available (table 2) enabling flexibility if, for example, only the school day needs to be targeted or additional evening doses are required.
Titration-Response to treatment is initially monitored and titrated closely to determine the optimal dose, which should ideally be reached within a few weeks. 36 Monitoring-Careful and systematic follow-up of children taking psychotropic drugs is of utmost importance. There should be clinical follow-up to monitor the psychological and behavioural effects of drugs after each change in dose, then at three months and routinely every six months, when height, weight, heart rate, and blood pressure should also be recorded (see box 3). These reviews should also include information from teachers to establish how well the symptoms are being controlled at school. Rating scales can be used to monitor clinical and behavioural change (see table on thebmj.com for examples of ADHD rating scales).
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Duration of treatment and managing comorbidities
After an adequate treatment response, drug treatment should be continued for as long as it remains effective, with at least biannual review. Drug holidays are not routinely recommended. The decision as and when to stop drugs is one that must be informed by what the children and parents want along with clinically perceived efficacy of treatment. If children no longer want to take drugs or the parents think they would like their child to try a period without drugs, then it is important to support this request. Drugs should ideally not be stopped at times of transition or increased stress (for example, when moving schools or sitting examinations), and summer holidays can be an opportune time for dose reduction. Table 3⇓ provides more information on how to manage different drugs.
Often specialist advice is needed in the drug treatment of psychiatric comorbidities. Selective serotonin reuptake inhibitors for depression and some anxiety disorders are tolerated with methylphenidate. For sleep disorders, sleep hygiene should be considered a first line treatment, and specialist drug intervention, such as melatonin, may be useful, but only under specialist care. 
Insomnia
Evidence is inconsistent and clinical experience suggests that there is considerable individual variability in how children's sleep is affected: some experience no effect while others can settle more easily a few hours after taking psychostimulants and some are unable to sleep because of the stimulating effects of the drugs and so will need to either change the drug or ensure shorter acting preparations are taken 77 80 Tics Not a contraindication to drug treatment, tics can sometimes be worsened by psychostimulant drugs and can be improved by atomoxetine. 77 Observe over three months, as the natural, fluctuating course of tics can lead them to be more and less prominent over time, independent of drugs Epilepsy ADHD drugs lower the seizure threshold but can be used in children with established epilepsy with specialist monitoring 77 
Cardiovascular
Blood pressure
All ADHD drugs have the potential to increase blood pressure and pulse and so both must be routinely monitored. In most cases the changes are small (average increases of 1-4 mm Hg for systolic and 1-2 mm Hg for diastolic pressure and 1-2 beats/min for pulse), however in a subset of children (5-15%) the increases in blood pressure and pulse may be above the 95th centile (measured three times within one visit with an age adjusted cuff) and children should be referred to specialist care 81 
Severe cardiovascular events
Children with a congenital heart defect, a history of cardiac symptoms (for example, syncope on exercise), or a positive family history of sudden death below the age of 40 years, are at risk of sudden death. 77 For these children extra caution needs to be taken with ADHD drugs and the involvement of a paediatric cardiologist is needed
Gastrointestinal Nausea
Can disappear spontaneously or on dose reduction
Weight loss and reduced appetite
Psychostimulants reduce appetite with weight loss usually most pronounced in the first six months of treatment. 82 Drugs are therefore best taken with or after food (advise additional snacks early in the morning or late in the evening)
Liver damage
May be a rare, idiosyncratic, and mostly reversible effect of atomoxetine. 83 Routine blood screening and monitoring are not recommended but advise seeking urgent medical opinion if abdominal pain, nausea, dark urine, or jaundice emerge 36 
Growth
Reduced height
Variable effect of psychostimulants on growth, with a delay of approximately 1 cm/year in the first three years. The effect may be dose dependent and reversible when treatment is stopped. It is unclear whether stimulants have an effect on final adult height. Atomoxetine has similar effects on growth to stimulants. 84 If height measurements drop on the centile charts then a dose reduction is recommended, as can be switching to an alternative formulation or including some drug holidays in the treatment regimen. If height is significantly affected then referral to an endocrinologist is warranted 77 
Psychological symptoms
Psychotic symptoms
Very rarely delusions, hallucinations, and mania can emerge during treatment 77 
Suicidal thoughts
There is a reported slight increase in suicidal thoughts when starting atomoxetine; therefore mood must be monitored on initiation of treatment. Suicidal thoughts are not a contraindication to treatment, but dose reduction might be warranted 77 
Other
Drug misuse
There is no evidence that treatment with psychostimulants increases the risk for later drug misuse. 85 A subsample of children with ADHD may be prone to misuse of psychostimulants. Dexamphetamine has the highest potential for misuse, and, in high risk cases, modified release methylphenidate, lisdexamfetamine, or atomoxetine should be considered 77 
Sexual dysfunction
Erectile and ejaculatory dysfunction and dysmenorrhoea are potential side effects of atomoxetine
We thank David Coghill, Tamsin Ford, Brian Green, Sandra Hallett, Ilja Holland-Kaye, Alison Maycock, Neysan Pucks, and Ruth Reed for helpful comments on earlier drafts of the review; the reviewers for their thoughtful and comprehensive comments; the BMJ editors who provided considerable input to the review, and all who in combination contributed to a much improved publication. We are grateful for permission from Professor Asherson and UKAAN for allowing us to revise a slide on ADHD impact. We thank the young adult and parent who kindly shared their experience with us.
Contributors: NV analysed the data. MF and NV wrote the first draft of the review. NV, MF, and MP revised drafts of the paper. MF is the guarantor.
Competing interests: We have read and understood the BMJ policy on declaration of interests and declare the following: none.
Provenance and peer review: Not commissioned; externally peer reviewed. A young person's story I wasn't diagnosed until I was 11 when my family moved and I had to repeat a school year. I had performed well in a well-structured parochial school but started to slide when put in a more loosely structured school. I was prescribed medication for ADHD and given counselling on how to best organise and manage my time.
I never liked to be medicated (methylphenidate); the drugs gave me a dull and disconnected sense where I felt a physical distance between others and myself. My resistance to taking medication caused an ongoing fight between my mother and me. She wanted the best for me and bought me a fancy watch with five separate alarms to help me remember to take my meds.
In secondary school I learned to manage my ADHD: I used natural stimulants like coffee, began to meditate, and participated in attention intensive sports like rowing. These practices, along with the strategies I had learned to organise my time, helped me cope. At university I abandoned medication altogether when I was tempted to use it as a diet aid. Now, 17 years since diagnosis, I don't take medicine at all, though I think it would have been helpful at times during graduate school. I've found that things that fall inside my organisational structures get done quite well, and I'm surprised when employers laud my organisational skills, which are strong enough to organise whole teams and offices.
My family has not adapted to my increased capacities, and I find that interesting and sometimes very challenging. That said, if it's not on the list, it's likely not going to get done any time soon. And if I'm in between the notebooks I keep my list in, little's going to be accomplished.
A parent's story
In our son's last few years of school we realised that normal school challenges had become major challenges for him. Although he had managed an extremely busy school schedule, as school pressures increased we noticed that he had to work into the night to keep up with his studies. His normal fidgetiness and procrastination had become completely unmanageable. He would start new tasks before finishing others. His thoughts were scattered. He could not maintain focus for more than 10 minutes without getting up to snack or take a break. After six hours on an assignment he would have completed only 2-3 sentences.
For the first time our son lost his self esteem. He started to remark that he wasn't as smart as his classmates. I remember him telling me that sometimes he had to just stare at a blank white wall for 15 minutes to clear his mind.
Following medical review he was prescribed Concerta. Overnight his thoughts became more focused, he started to work methodically through his assignments, and normal sleep patterns came back. Most importantly, our son regained his sense of self esteem.
At university our son never lost the feeling that he should try and conquer ADHD without the benefit of medication. He began to realise that his ADHD symptoms were much more pronounced when he was forced to fulfill an academic requirement not in his core competencies. A physician counselled him to use Concerta selectively, to get through the more arduous tasks. She also helped him re-frame his perception of the condition not as a disability but as a special trait, which bestowed significant benefits on the aesthetic career path he had chosen.
Questions for future research
• What is the optimal duration for drug treatments and what are their long term effects?
• What are the best classroom strategies for managing ADHD, and how can they be implemented to support children and staff?
• Is parent training best delivered individually or in groups and is it more effective for certain clusters of symptoms?
• Can treatments be tailored for specific subgroups with ADHD?
• Does screening for ADHD and associated comorbidities play a role for school children at risk of exclusion or poor academic attainment?
• Is there a role for games, apps, and digital media in the management of ADHD?
• What are the long term outcomes of ADHD when children become adults, and which are the best treatment options for adults? Tables   Table 1| Evidence for Can do a straight swap to closest equivalent dose of long acting (usually to lower of two doses if a choice exists). Relatively simple to stop as can reduce doses quickly, with higher doses needing to be tailed off.
Younger children could start on a single morning dose of 5 mg, with gradual dose increases until a response is observed. The same process can then be started for the afternoon dose, as different doses are often needed throughout the day Allows greatest flexibility to adjust the drug to the needs of children over the course of a day. Administering the drug away from home can be difficult. Parents can top-up with additional doses at their discretion; for example, when children attend clubs after school
Short acting methylphenidate
Straight swap possible to closest equivalent dose from short to long acting (lower dose if choice exists). Relatively simple to stop as can lower doses quickly, with higher doses needing to be tailed off Often first line treatment with older children to avoid the complexities of adjusting doses (which can negatively impact on compliance). Treatment should start at the lowest possible dose and be reassessed weekly to fortnightly Preparations can cover the school day and are simpler as they do not need to be taken at school and might improve compliance in older children. Can cover just the school day or longer, depending on which preparation chosen
Long acting methylphenidate
Can slowly reduce by taking drug on alternate days or reducing the dose over 2-4 weeks depending on the length of time it has been taken and the dose 
